Introduction
Studies conducted in hospitals indicate that up to 75% of patients suffer from pain after surgical procedures, with up to 30% patients suffering from moderate or intense postoperative pain. [1] [2] [3] Preventive and effective management of pain may improve clinical outcomes, prevent the development of complications, reduce health care costs, and improve patients' quality of life. 4 Furthermore, International Association for the Study of Pain (IASP) has proclaimed that pain management is a fundamental human right. 5 Postoperative pain in ophthalmic surgery has been continuously neglected and underestimated. 6 An article published in a nursing journal in the year 2006 questioned whether the pain needed to be measured at all in patients with cataract surgery, 7 although it was well documented that ophthalmic surgical procedures can inflict very intense postoperative pain. 8 There are assumptions that ophthalmic surgery causes little if any postoperative pain, due to the limited surgical trauma compared to other surgical disciplines. However, in ophthalmic surgery, short-acting anesthetic agents are preferred to enable rapid recovery from anesthesia, which contributes to the development of early postoperative pain. 8 A study about pain intensity in elective ophthalmic surgery indicated that, depending on the type of surgery, the prevalence of severe pain intensity ranges from 13.8% after procedures such as cataract, iridectomy, and anterior chamber revision, to 53.8% after procedures such as encircling band, strabismus surgery. 8 Underestimating postoperative pain in analgesia leads to insufficient pain management. It has been shown that less than half of patients undergoing major ophthalmic surgery receive postoperative analgesia and a majority of them receive it only once. 9 Since postoperative pain is one of the most commonly reported postoperative symptoms, knowing predictive factors for postoperative pain may facilitate early intervention and better pain management. 10 Factors associated with postoperative pain can be summarized into four categories, including demographic and psychological factors, preoperative pain, and surgical factors. 11 Many of these factors can be analyzed only as a self-report, just like the pain itself. There are no objective measures of pain intensity, and pain has been defined as being "whatever the patient says it is." However, little is known about independent factors associated with postoperative pain in ophthalmic surgery. Our recent systematic review about factors associated with postoperative pain and analgesic consumption in ophthalmic surgery found a limited number of very heterogeneous studies on factors associated with postoperative pain, with a number of limitations and inadequate statistics for determining independent factors. 12 Therefore, we conducted a prospective study on factors associated with postoperative pain intensity and duration including demographic, psychological, preoperative pain and surgery-related factors as predictors, as well as on consumption of analgesics after ophthalmic surgery.
Methods ethics
The study was approved by the Ethics Committee of the University Hospital Split (approval registration number: Class: 530-02/13-01/46, Ur.br.: 2181-147-06/J.B.-13-2). All patients signed a written consent form for participation in the study.
setting
This prospective study without a control group was conducted at the Department of Ophthalmology, University Hospital Split, Croatia from October 2013 to April 2015. Patients were enrolled into the study consecutively until the pre-specified target numbers of participants were reached.
Participants
Adult patients (age 18 years) who underwent eye surgery were included in the prospective observational study (N=226).
The surgical procedures that qualified for inclusion criteria were pars plana vitrectomy, scleral buckling procedures, deep sclerectomy for glaucoma, evisceration, enucleation, and external dacryocystorhinostomy, extensive reconstructions (due to tumors etc), cataract surgery, glaucoma surgery, and plastic ophthalmic surgeries. For the purpose of comparison, surgical procedures were classified into those that are simple and complex, whereas complex procedures were defined as those that were not performed in local/regional anesthesia and that require extensive tissue damage, as published previously. 9 The exclusion criteria were inability to communicate (including impairment of sensorium), inability to give informed consent, and mental illness.
study protocol
Shortly after hospitalization, patients received written information about the study and signed informed consent. A day before surgery, patients filled out the following questionnaires: International Personality Item Pool (IPIP)-50 scale, anxiety questionnaire (STAI-6) Pain Catastrophizing Scale (PCS), Positive and Negative Affect Schedule (PANAS), and sociodemographic questionnaire. All these questionnaires have been used previously in Croatian language and validated.
The following sociodemographic data were collected: age, sex, height, weight, education level, monthly income, marital status, employment status, and subjective assessment of personal health.
The other collected data included: type and dose of premedication, preoperative patient's physical status according to the American Society of Anesthesiologists (ASA) Physical Status classification, type of procedure, duration of procedure, the type and dose of anesthesia, and the type and dose of analgesia for each postoperative day spent in hospital. Pain intensity was measured with Numerical Rating Scale (NRS) ranging from 0 to 10, where 0 is no pain, and 10 is the worst imaginable pain. The NRS was used because patients may suffer significant visual impairment for a short time after ophthalmic surgery. 
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Risks and postoperative pain in eye surgery Pain intensity was first measured a day before surgery at the same time when questionnaires were administered. Postoperative pain intensity was measured 1 hour, 3 hours, 6 hours, and 24 hours after surgery, continuing with pain assessment once daily until discharge from the hospital. According to the protocol, patients with pain intensity 4 out of ten on the day of discharge were supposed to be telephoned again 1 week after the discharge for assessment of pain intensity. If pain did not subside, pain intensity was supposed to be assessed again once weekly until 1 month after discharge.
statistics
Based on the study of Henzler et al, intensive pain (defined as value 5 out of 10 on visual analog scale [VAS]) was found in 51.5% of patients operated under major ophthalmic procedures and in 19% operated in minor ophthalmic procedures. 8 With statistical power analysis, we calculated that with alpha =0.05 and statistical power of 90%, we need at least 35 participants in the group with intensive pain (5 on VAS) 1 hour after surgery and 35 in the group with 5 on VAS 1 hour after surgery. In order to make sure that there will be a sufficient number of patients with intense pain, patients were included consecutively in the study until there were at least 35 patients with intense pain.
For analyses, patients were sorted into groups based on studied variables. Descriptive data were shown as mean and standard deviation, or median and range, depending on the normality of distribution. Risk ratios and 95% confidence intervals (CI) were calculated for the study variables for the risk of having pain intensity of NRS 5. Mann-Whitney and Kruskal-Wallis tests were used for data with distribution asymmetry and independent t-test for data with normal distribution. To examine the correlation between pain intensity and pain duration with other continuous variables, we calculated Pearson's r coefficient. Significant predictors of pain intensity and pain duration were analyzed using linear regression while predictors of pain intensity 5 were analyzed using logistic regression. Postoperative pain intensity in different time points was analyzed using nonparametric test for repeated measurements (Friedman test) because of distribution asymmetry. Pain intensity data were normalized using a logarithmic transformation to obtain the normal distribution of residuals for regression analysis. Statistical significance was set at P0.05.
Results
Among 226 patients, there were 93 (41%) men and 133 (59%) women. Their average age was 67±13 years, and the average body mass index was 26.7±3.9. When asked to make a subjective assessment of their health, the majority indicated their health as "good" (N=95, 42%) or average (N=94, 41%), while the remaining patients indicated their health was "very good" (N=22, 9.7%), "bad" (N=10, 4.4%) or "very bad" (N=1; 1.8%).
Majority of patients were operated in general anesthesia (N=126, 55.8%) or local anesthesia with lidocaine (N=99, 43.9%) or tetracaine (N=1). The most common procedure was cataract under local anesthesia and pars plana vitrectomy. Most of the patients operated under general anesthesia had an ASA status of 2 or 3, indicating patients with mild or serious systemic diseases ( Table 1) .
Most of the patients had a high school education and family monthly net income under 750 USD. Low family income may be explained by the fact that the majority of the patients were retired. Most of the patients were married or had a domestic partner ( Table 2) .
Average pain intensity was the highest 1 hour after the surgery ( Figure 1 ). Among patients operated under general anesthesia, there were 41 (34%) of patients with pain intensity 5 in the first 6 hours. In the whole sample, there were 45 (20%) of patients with pain intensity 5 in the first 6 hours. After 7 days, postoperatively, none of the patients had pain intensity 5.
Premedication before the surgery was given to 151 (67%) patients; all of them received benzodiazepines, including 145 patients who got diazepam and six patients who got midazolam. After the surgery, patients operated under general anesthesia received different drugs in the operating room. Few patients received only one drug, including metoclopramide (N=1), atropine (N=4) and neostigmine bromide (N=3). Most of the patients received a combination of two drugs, including atropine and metoclopramide (N=1), atropine and ranitidine hydrochloride (N=46), neostigmine bromide and metoclopramide (N=51), neostigmine bromide and ranitidine hydrochloride (N=4), neostigmine bromide and diclofenac (N=1), as well as diclofenac and ranitidine hydrochloride (N=1). Four patients received a combination of three drugs in the operating room after the procedure: neostigmine bromide, diclofenac, and metoclopramide. Some patients did not receive any medications in the operating room after the surgery (N=10).
Postoperative analgesia was administered to 52 (23%) of patients and for most of them only on the first postoperative day. The most commonly administered analgesics were diclofenac and metamizole sodium (Table 3 ). These analgesics were administered only to patients operated under general anesthesia. Patients operated under local anesthesia did not receive a single analgesic. These patients received a local injection with a combination of corticosteroids and anesthetics.
Factors associated with postoperative pain intensity
On the univariate level, a number of factors were associated with average pain intensity of all postoperative pain intensity measurements: age, preoperative pain intensity, type of procedure, work status, receiving premedication, type of anesthesia, receiving postoperative analgesia, pain catastrophizing, positive affect, negative affect, anxiety, intellect, and extraversion.
Average postoperative pain intensity reported by patients in all measurements had significant negative correlation with age Significant predictors from the univariate analysis were further studied in a multivariate analysis. According to the results of multivariate analysis, independent predictors of higher average postoperative pain intensity in all measurements were: higher preoperative pain intensity, not receiving premedication before the surgery, being operated under general anesthesia and having highest score on a PCS (Table 4) .
Factors associated with postoperative pain duration
On the univariate level, a number of factors were associated with postoperative pain duration (pain duration was calculated as the number of measurements where pain intensity was 1): age, preoperative pain intensity, type of procedure, subjective patient self-assessment of health, receiving therapy before surgery, type of anesthesia, pain catastrophizing (total and two subscales), positive affect, negative affect, anxiety, intellect/imagination, and extraversion.
Postoperative pain duration had significant negative cor 
084).
Significant predictors from the univariate analysis were further studied in a multivariate analysis. According to the results of multivariate analysis, independent predictors of longer postoperative pain duration were pain intensity before the surgery, type of anesthesia and subjective self-assessment of health. Patients operated in local anesthesia have shorter pain duration, higher pain intensity before the surgery predicts postoperative pain duration, and patients who self-assessed their health as poor had a longer postoperative pain duration (Table 5) .
Factors associated with postoperative pain intensity 5 within the first 6 hours after surgery
On the univariate level, a number of factors were associated with postoperative pain intensity 5 within the first 6 hours after surgery, including sex, type of procedure, education, employment, subjective self-assessment of health, receiving therapy before the surgery, type of anesthesia, preoperative pain intensity, pain catastrophizing, positive and negative effect and personality dimensions conscientiousness, and intellect/imagination.
Pain intensity 5 within the first 6 hours after surgery is reported more frequently by women than by men (OR =0. 445 25 .104, P=0.022) have higher probability of having pain intensity 5 within the first 6 hours after surgery than those of higher educational level (college, PhD, etc). Higher probability According to the multivariate analysis, independent predictors of pain intensity 5 within the first 6 hours after surgery were type of procedure, education, self-assessment of health, premedication before the surgery and pain catastrophizing. Undergoing a complex surgical procedure, having lower level of education (high school, primary school or without primary school compared to college level/PhD), poorer self-assessment of health, not receiving premedication before the surgery and having higher Pain Catastrophizing Scores independently predicts occurrence of pain intensity 5 within the first 6 hours after surgery (Table 6 ). Table 6 Results of multivariate analysis on independent predictors of postoperative pain intensity 5 within the first 6 hours after surgery 
Discussion
The purpose of this study was analysis of factors associated with pain intensity, pain duration, and consumption of analgesics after ophthalmic surgery. According to Ip et al, such factors need to be determined before the surgery. 11 Henzler et al have shown that the postoperative pain intensity is highest within the first 6 hours from surgery. 8 Since these surgical procedures are performed on the eyes, it is not realistic that patients can fill out questionnaires in the early postoperative period.
Based on the multivariate analyses performed within this study, independent predictors of average postoperative pain intensity were not receiving premedication, surgery under general anesthesia, higher preoperative pain intensity, and higher pain catastrophizing level. Independent predictors of postoperative pain duration were higher preoperative pain intensity, general anesthesia, and poorer self-assessment of health, while independent predictors of postoperative pain intensity 5 within the first 6 hours after surgery were more complex procedure, lower level of education, poorer selfassessment of health, not receiving premedication before the surgery, and having higher Pain Catastrophizing Scores.
A recent systematic review on independent predictive factors for postoperative pain and analgesic consumption in various types of surgical procedures included 48 primary studies with 23,037 patients. 11 Preoperative pain intensity, anxiety, age, and type of surgery were found to be significant predictors for postoperative pain, while sex was not found to be a consistent predictor, as it was previously traditionally believed. That review identified many gaps in the literature on independent factors in postoperative pain. However, it did not provide sufficient information about postoperative pain in ophthalmic surgery due to lack of adequate studies from that field.
11
Earlier studies on factors associated with postoperative pain in ophthalmic surgery revealed a lack of studies in this field. 12 The systematic review of Lesin et al recommended that future studies on factors associated with postoperative pain and analgesic consumption in ophthalmic surgery need to include adequate statistics for assessment of independent factors. The use of numerical rating scale was recommended because a patient may have a temporary sight impairment after ophthalmic surgery and therefore VAS may not be appropriate in these surgical patients. 12 It was also recommended to study postoperative pain multiple times after surgery, especially during first 6 hours from the surgery because it has been shown that postoperative pain intensity is the highest in ophthalmic patients within that time frame. 8 Furthermore, it has been recommended to explore the multiple factors that have already been identified as important for the development of postoperative pain in other fields of surgery, such as sociodemographic, psychological, surgeryrelated, and anesthesia-related factors. 12 Age is an important factor to be measured in the context of pain. Due to population aging, it has been suggested that research into the assessment of postoperative pain in older patients is urgently needed. 13 We did not find age or sex to be independently associated with postoperative pain intensity and duration. Although age and sex are traditionally believed to be predictors for postoperative pain and analgesic consumption, the results of the recent systematic review showed that the results from the different studies were conflicting for those two predictors. A probable explanation is difference in sampling population. 11 A study of Ip et al summarized in a systematic review, all the independent predictors related to postoperative pain in various types of surgeries. They found that age was explored in six studies and all six found a correlation. However, on the subject of sex they found three studies that used appropriate methods for analyzing independent factors associated with postoperative pain and those results were inconsistent between studies. 11 A recent review about pain and sex indicated that there are still many inconsistencies between studies on this topic both in the field of clinical and experimental pain. 14 Anxiety was identified as an important predictor for the development of postoperative pain, especially in gastrointestinal, obstetrical, and gynecological surgery. 11 It has been described that anxious state leads to increased reactivity to pain, supporting the view that emotional states modulate human pain reactivity. 15 In this study, anxiety was associated with average postoperative pain intensity and duration on univariate level, but multivariate analyses did not find it independently associated with postoperative pain intensity and duration.
Pain catastrophizing is an important determinant of intrapersonal aspects of pain, including increased pain intensity, distress, and disability. 16 According to the communal coping model, pain catastrophizing is described as being part of a broader, interpersonal or communal coping style, in which it serves a social communicative function. 16 Catastrophizing has been broadly defined as an exaggerated negative mental set brought to bear during actual or anticipated pain experience. between catastrophizing and analgesia consumption. 17 In this study, we showed that pain catastrophizing was independently associated with average postoperative pain intensity, postoperative pain duration, and experiencing intensive pain within the first 6 hours after surgery.
Pain catastrophizing has been already described as an independent predictor of postoperative pain in other types of surgery, such as gynecologic laparoscopy for nonacute pelvic pain. 18 total knee arthroplasty, 19 elective instrumented lumbar fusion surgery, 20 and heterogeneous elective surgical procedures. 21 Factors underlying individual differences in pain responding are incompletely understood, but are likely to include factors such as personality. 22 Certain personality traits, such as neuroticism and hostility, were found to have a positive correlation with both postoperative pain 23, 24 and analgesic consumption. 25 Different personality traits in this study were associated with postoperative pain intensity and duration on univariate level, but it was not established as an independent predictor of postoperative pain intensity and duration.
The analysis of personality traits and pain catastrophizing as important determinants of intra-personal aspects of pain adds to the novelty of our work because this type of analysis has been validated only in non-ophthalmic surgery previously.
Increasing consumption of analgesics in Croatia has been recently reported, 26 but our study also points out that there are still deficiencies in pain treatment following surgery. Even though there is evidence that prescribing patterns are changing, 27 there is still plenty to be done in the field of postoperative pain management. It is important to study risk factors associated with various conditions in multiple settings, 28 so that clinicians can adjust their decision-making.
The limitations of our study include its study design, whereas there was no control group. There may be many additional factors influencing the pain intensity and duration, such as experience with earlier surgery and surgery duration, which were not tested in this particular study. Additionally, postoperative pain experience may be influenced by the hospital procedures as well. For example, a third of patients included in this study did not receive benzodiazepines as a premedication. We have already shown before that there is a lack of compliance with perioperative pain management guidelines in this setting. 
Conclusion
A number of independent predictors associated with average postoperative pain intensity, postoperative pain duration and occurrence of intensive pain after ophthalmic surgery were identified. Awareness about these factors may help health workers to improve postoperative pain management in ophthalmic surgery.
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